Objective: To evaluate whether prophylactic administration of 200 mg vaginal progesterone can reduce the incidence of preterm birth in women with documented history of preterm birth <37 weeks of gestation or not. Setting: Obstetrics and Gynecology Department, Zagazig University Hospital, Egypt. Methods: Ninety patients with previous history of preterm birth prior to 37 week presenting with singleton pregnancy between 20 -24 weeks were randomly allocated to receive either the progesterone 200 mg vaginal suppository or no treatment. Results: The incidence of preterm labor before 37 weeks of gestation was significantly lower in the study group than in the control group (22.2% vs. 53.3%) especially in earlier gestational ages. While, the mean birth weight was significantly higher in the study group than in control group (2872.67 ± 565.76 gm vs. 2487.78 ± 742.40 gm). The neonatal morbidities and mortality associated with preterm labor were significantly lower in the study group than in the control group as shown by lower incidence of neonatal RDS (13.3% vs. 31.1%; P = 0.043) and lower incidence of the need for NICU admission (15.6% vs. 35.5%; P = 0.03). Conclusion: Administration of prophylactic vaginal progesterone (200 mg, daily) can significantly reduce the rate of preterm birth before 37, 32 and 28 wks of gestation among women with previous spontaneous preterm birth. In addition, the rates of RDS and admission to NICU were significantly decreased among infants of women assigned to progesterone treatment. Also, there was an additional benefit of vaginal progesterone for prevention of preterm birth in women who had prior spontaneous preterm birth and cervical length < 25 mm.
Introduction
Preterm birth, according to WHO, is defined as birth prior to 37 completed weeks of gestation. Preterm delivery is the single most important obstetrical complication leading to perinatal morbidity and mortality [1] . Preterm births account for 70% of neonatal deaths and 25% -50% of cases of long-term neurological impairment in children [2] . In developed countries, the prevalence of preterm birth is about 7% -12% of all deliveries and one third of these occur before 34 completed weeks. The prevalence in developing countries is higher [1] .
There has been an increase in the incidence of preterm birth over the last decade [3] .
The mechanism responsible for preterm labor is unknown. Concurrent obstetrical abnormalities like abruption-placenta, placenta previa, multiple gestation, hypertensive disorders, IUGR are identifiable only in 40% of cases, but the remainder cases occur idiopathically [4] .
The first published randomized controlled trial to study the effect of progesterone for prevention of preterm birth among women at increased risk was published in 1970 by Papiernik [5] . After that, several studies were carried out to determine the effectiveness of progesterone in preventing preterm birth, some of these reported positive results of using 17OH-progesterone caproate or vaginal progesterone in reducing the preterm delivery [6] [7] [8] . On the contrary, other studies observed no evidence of progesterone effectiveness in prevention of preterm delivery [9] [10] .
Reviewing this, we conducted this study on women with documented history of preterm birth at <37 weeks of gestation to evaluate whether prophylactic administration of vaginal progesterone can reduce the incidence of preterm birth in such high risk population.
Methods
This prospective randomized study was conducted in the department of Obstetrics and Gynecology, Zagazig University hospital, Egypt during the period from June 2015 to June 2017.
Ninety patients with previous history of preterm birth prior to 37 week presenting with singleton pregnancy between 20 -24 weeks were included in the study.
This study received an approval from the Institutional Review Board (IRB).
Written informed consent was taken from patients after explanation of the study.
They were randomly allocated to receive either the progesterone 200 mg vaginal suppository (Study group) or no treatment (Control group). Thus each group included 45 patients. The treatment was continued till 36 weeks of gestation or till delivery, whichever was earlier. Gestational age was calculated from the first day of her LMP and/or by ultrasound measurements before 12 weeks. After detailed history and systemic examination, detailed obstetrical examination was done. Speculum examination was done at the time of recruitment to note presence of any discharge and cervicovaginal swabs taken for culture and sensitivity. Routine investigations were done for all the patients followed by ultrasonography. Trans-abdominal ultrasound (TAS) was done to look for gestational age, placental localization, amniotic fluid and congenital anomalies.
Trans-vaginal ultrasound (TVS) was done at 20 -24 weeks of gestation to measure cervical length.
Patients were followed up, every two weeks till 32 th week of pregnancy and thereafter, weekly till delivery. Patients who developed preterm labor were treated by standard tocolytic therapy and dexamethasone. Gestational age at time of delivery, birth weight, and perinatal outcome were noted and compared in both groups. 
Statistical Analysis

Results
Ninety patients with history of previous preterm labor were selected to enter the study. They were randomly assigned to two groups; either to receive 200 mg vaginal progesterone or no treatment. None of the women were lost during follow up.
The mean age was similar in both groups (23.44 ± 2.81 years in the study group and 23.64 ± 2.90 years in the control group). Also BMI was similar in both groups (25.01± 2.87 kg/m 2 in the study group and 25.34 ± 2.99 kg/m 2 in the control group). There was no significant difference in the prevalence of previous miscarriages between groups and the prevalence of previous preterm labor was comparable in both groups. The mean sonographic cervical length at 20 -24 weeks of gestation was similar in both groups (26.28 ± 3.92 mm in the study group vs 25.75 ± 3.92 mm in the control group) ( Table 1) . Open Journal of Obstetrics and Gynecology The incidence of preterm labor before 37 weeks of gestation was significantly lower in the study group than in the control group (22.2% vs 53.3%; P = 0.002).
While, the mean birth weight was significantly higher in the study group than in control group (2872.67 ± 565.76 gm vs 2487.78 ± 742.40 gm; P = 0.002).
The neonatal morbidities and mortality associated with preterm labor were significantly lower in the study group than in the control group as shown by lower incidence of neonatal RDS (13.3% vs 31.1%; P = 0.043) and lower incidence of the need for NICU admission (15.6% vs 35.5%; P = 0.03) ( Table 2) .
Regarding patients delivered prematurely in the study group; no patient delivered below 28 weeks, 3 (30%) patients delivered between 28 weeks and 32 weeks and 7 (70%) patients delivered between 32 weeks and 37 weeks. While in the control group; 7 (29.2%) patients delivered before 28 weeks, 10 (41.6%) patients delivered between 28 weeks and 32 weeks and 7 (29.2%) patients delivered between 32 weeks and 37 weeks. Denoting significantly lower number of patients delivered in the earlier gestational age groups in patients treated with vaginal progesterone (Table 3) .
There is significant association between preterm birth and short cervical length in the control group which turned to be non significant in the treatment group; the incidence of preterm labor in the control group when the cervical length was <25 mm was significantly higher than in patients with cervical length > 25 mm (76.1% vs. 33.3%; P = 0.004). While in the study group, there is no significant difference in the incidence of preterm labor when cervical length is shorter or longer than 25 mm (20% vs. 24%; P = 0.74) ( Table 4 ).
Discussion
Preterm delivery is the single most important obstetric cause associated with perinatal morbidity and mortality. It is directly responsible for about 75% -95% of all neonatal deaths not resulting from lethal congenital malformation [8] .
United States (US) Food and Drug Administration (FDA), in 2011 approved the administration of 17-hydroxyprogesterone caproate supplementation during pregnancy to decrease the risk of recurrent preterm birth in women with a history of previous spontaneous preterm labor [11] .
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The mechanism of progesterone's action in second and third trimester to prevent preterm delivery is not yet clear. It has many effects on myometrium including: smooth muscles relaxation, inhibiting oxytocin action and gap junction formation [6] [12] . It also inhibits the synthesis of stimulatory prostaglandins and the expression of contraction-associated genes in myometrium [12] .
The vaginal route was chosen due to its better patient compliance and better efficacy by enhanced drug delivery to target tissues. This study is a prospective randomized trial that evaluated the effect of vaginal progesterone 200 mg versus no treatment on prevention of spontaneous preterm labor and avoiding the perinatal morbidities in 90 women with history of previous preterm birth.
Administration of vaginal progesterone in this study showed highly significant reduction in the incidence of preterm labor (53% in the control group and 22% in study group) and mean birth weight in study group was significantly higher than control group (2873 ± 566 gm and 2488 ± 742 gm respectively).
The neonatal morbidities and mortality associated with preterm labor were significantly lower in the study group than in the control group as shown by lower incidence of neonatal RDS (13.3% and 31.1% respectively) and lower incidence Open Journal of Obstetrics and Gynecology of the need for NICU admission (15.6% and 35.5% respectively).
This result was in agreement with Meis et al. who conducted a clinical, randomized, double blind study on 463 patients with a previous history of preterm birth. They found that weekly injections of 250 mg 17-OH-progestrone caproate starting at 16 -20 wks of gestation and continued to 34 wks of gestation significantly reduced preterm labor before 37 weeks of gestation. They also demonstrated that treatment with progesterone decreased rate of birth weight of ≤2500 grams, intraventricular hemorrhage, necrotizing enterocolitis and need for supplemental oxygen [6] .
Also, da Fonsceca et al., found that administration of 100 mg vaginal progesterone to women with history of preterm labor, cerclage, and uterine anomalies resulted in reduction in preterm delivery rate before 34 wks of gestation and uterine contractions compared to placebo group [8] .
Cetingoz et al. studied the effect of vaginal progesterone (100 mg) adminestration to women at risk of preterm labor including: women with history of preterm birth, twin gestations and women with uterine anomalies. They observed that although preterm delivery before 34 wks of gestation decreased significantly for women with a history of preterm birth compared to placebo group, there was no significant change in this rate for women with twin pregnancies [13] .
On the other hand, O'Brien et al., observed that the administration of vaginal progesterone gel (90 mg) compared to placebo did not reduce the rate of early preterm labor (≤32 wks) or the incidence of neonatal morbidity and mortality in women with a spontaneous preterm birth history [10] .
Dodd et al., in Cochrane's review concluded that although administration of progesterone is associated with obvious benefits in women considered to be at increased risk of preterm birth due to either a prior preterm birth or a short cervix, there is limited data available relating to longer-term infant and childhood outcomes. So they recommended further trials in this field as mentioned by the ACOG before [14] .
In this study, there was significant association between preterm birth and short cervical length in the control group which turned to be non significant in the progesterone group; the incidence of preterm labor in the control group when the cervical length was <25 mm was significantly higher than in patients with cervical length > 25 mm (76.1% and 33.3% respectively), while in the study group, there is no significant difference in the incidence of preterm labor when cervical length is shorter or longer than 25 mm (20% and 24% respectively).
It was in agreement with Defranco et al. who observed that, with progesterone gel (90 mg), there was significant reduction in preterm birth rate at ≤32 wks of gestation and neonatal complications (admission to NICU and the length of stay in NICU) in patients with a cervical length < 28 mm compared with placebo group [15] . and a significant decrease in RDS rates and the neonatal birth weight < 1500 gm [16] .
On the other hand, Azargoon et al., found that preterm birth rate in progesterone group was lower than placebo group for women with history of previous preterm birth history, however, in subgroup analysis; progesterone could not reduce the rates of preterm birth before 37 weeks and 34 weeks gestation in women with a previous history of preterm birth and short cervix [17] .
Also, Grobman et al., did not observe any difference in preterm delivery rate in nulliparous women with a cervical length ≤ 30 mm after the administration of weekly intramuscular injections of 250 mg 17-OHP compared with placebo [18] .
More recently Alfirevic et al., in their study on patients with history of previous preterm birth and a cervical length ≤ 25 mm, observed that vaginal suppository progesterone (200 mg), pessary and cerclage are all equally effective in reducing the preterm birth rate, perinatal losses and neonatal morbidity [19] .
Our limitation in this study was low number of patients especially women with previous spontaneous preterm birth and short cervix. Thus we recommend that another study needs to be conducted with a larger sample size on these subgroups.
Conclusions
The findings of this study showed that the administration of vaginal suppository progesterone (200 mg, daily) beginning at 20 -24 wks of gestation and continued to 36 wks of gestation can significantly reduce the rate of preterm birth before 37, 32 and 28 wks of gestation among women with previous spontaneous preterm birth specially in earlier gestational ages and increase the mean birth weight.
In addition, the rates of RDS and admission to NICU were significantly decreased among infants of women assigned to progesterone treatment. Also, there was an additional benefit of vaginal progesterone for prevention of preterm birth in women who had prior spontaneous preterm birth and cervical length < 25 mm.
